symptoms, fluoroscopically guided drainage of syrinx can in select instances provide sustained relief.
Introduction
Syringomyelia, or syrinx, is generally a chronic disorder characterized by the development of a cerebrospinal fluid-containing cyst or cavity within the spinal cord. Often associated with spinal cord trauma, Chiari I malformations or spinal cord tumors, syrinx may cause motor weakness, paralysis and chronic neuropathic pain 1, 2 .
First described in 1928 3 , percutaneous aspiration of spinal cord tumor cysts or syrinx has been intermittently reported as an aid in diagnosis and/or surgical management [4] [5] [6] [7] [8] [9] [10] . We describe a case of post-traumatic syringomyelia successfully treated with direct fluoroscopic drainage (DFD) with substantial and sustained resolution of syrinx-related neurologic symptoms.
Summary
First described in 1928, percutaneous aspiration of syringomyelia is infrequently performed to aid in diagnosis and surgical management. We describe a case of post traumatic syringomyelia successfully treated with direct fluoroscopic drainage with substantial resolution of syrinx-related neurologic symptoms.
The patient is a 36-year-old man involved in a motorcycle accident who sustained multiple vertebral fractures resulting in dense paraplegia below T4, ultimately treated with multilevel laminectomy and pedicle screw fixation. The patient began to experience phantom leg paresthesias and muscle spasm felt to be related to an extensive spinal cord syrinx extending to the conus.
Syrinx drainage was accomplished fluoroscopically at the level of the conus by percuntaneous needle drainage after cord localization with intrathecal myelographic contrast. Clear spinal fluid was drained from the syrinx cavity without complication. Immediately during and after drainage, the patient recognized a decrease in phantom pelvic and lower extremity paresthesias with significantly reduced spasticity. Syrinx collapse was documented with post-drainage CT imaging. Sustained relief of paresthesias and muscle spasms was achieved with gradual syrinx and symptom return requiring subsequent drainages performed at nine, 22 and 37 months following the initial drainage.
In addition to confirming the symptomatic nature of syringomyelia in those with atypical
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Case Report
The patient is a 43-year-old man who was involved in a motorcycle accident and sustained multiple vertebral fractures resulting in dense paraplegia below T4. After multi-level laminectomy and pedicle screw fixation, the patient began to experience phantom leg paresthesias and muscle spasm felt to be related to an extensive spinal cord syrinx extending to the conus ( Figure 1A -D). The patient was evaluated for possible syrinx shunt placement and image-guided syrinx drainage was requested to assess for likely symptom resolution.
With a fixed, stable and complete deficit below T4 and large distal syrinx cavity clearly identified at MR imaging, it was deemed safe to enter the distal cord for percutaneous drainage. The procedure was performed under fluoroscopic guidance. After placing the patient in the prone position and cleansing the lower back, a 22 gauge spinal needle was placed in the distal thecal sac at L3-4 and myelographic contrast (Iohexol 240 mg I/cc) was introduced. Progressively, the table was tilted with the patient head down until the contrast was moved to the level of the conus to identify the lateral margins of the distal spinal cord ( Figure 2 ). With confident identification of the distal cord established, a second 22 gauge spinal needle was introduced into the interspinous ligament at the T11-12 level and progressively advanced to the center of the spinal canal and distal spinal cord as established with fluoroscopic imaging in frontal and lateral projections ( Figure 3A,B) .
After removing approximately 2cc spinal fluid from the syrinx, approximately 1 cc nonionic contrast material (Iohexol 180 mg I/cc) was introduced into the syrinx and observed fluoro- scopically to establish confident needle tip position and confirm continuity with the upper portions of the syrinx cavity ( Figure 3C,D) . Fluid drainage was first performed with the patient prone slightly head down and then in a flat position. The table was then progressively tilted upward with the patients head slightly elevated to further facilitate maximize drainage of the syrinx cavity. A total of 10-12 cc spinal fluid was removed from the syrinx cavity. The patient recognized a change in lower body phantom discomfort and spasms during the syrinx fluid removal with a clear decrease in phantom pelvic and lower extremity paresthesias with significantly reduced spasticity after fluid removal. Confirmation of syrinx decom-pression was established with post-drainage CT imaging (Figure 4) .
The patient remained symptom-free for approximately six to seven months whereupon symptoms returned and repeat MR imaging documented syrinx fluid re-accumulation. The procedure was repeated a total of three additional times at nine, 22 and 37 months following the initial drainage with reproducible, sustained relief of paresthesias and muscle spasms.
Discussion
Post-traumatic syringomyelia is generally considered a chronic condition seen in approximately 0.3-3.2% of spinal cord injury pa- Cavities within the cord have been seen as early as six weeks after injury 1 . Post-traumatic syringomyelia may cause a variety of symptoms including sensory and motor loss, muscle spasticity and most commonly pain 1, 2 .
The mainstay of therapy for symptomatic syrinx has been surgical intervention primarily by shunting 2, 11, 12 . Unfortunately, shunt failure is not rare with a reported incidence as high as 50% in some studies 12 . More recently, maneuvers such as cyst fenestration and expansile duroplasty have met with increasing popularity 13, 14 . However, such procedures are also plagued by complications such as scar tissue/adhesions around the cord and arachnoiditis 12 .
Direct fluoroscopic drainage of a syrinx can potentially be a useful minimally invasive alternative or adjunct maneuver to surgical intervention in selected patients. DFD has been used in the work-up and treatment of both tumor related spinal cord cysts 3, 8 as well as in syringomyelia [8] [9] [10] . Clinical improvement has been noted in a number of reported patients 8, 10 . Historically, improvement has tended to be transient with symptoms returning shortly after drainage. In spite of this limitation, the procedure may have value in a subset of selected patients.
In the presence of a mid to high complete thoracic deficit with clear identification of a large accessible dilated distal syrinx cavity, the procedure can be accomplished and appears safe. Confirmation of needle tip position can be made in this circumstance with AP and lateral identification of the needle tip in the center of the spinal canal/cord, accompanying free flow of CSF, and direct cavity visualization after small volume non-ionic contrast injection. In addition to confirming the symptomatic nature of syringomyelia in those with atypical symptoms, DFD can provide sustained relief, potentially without the complications described above. This modality may have additional advantages including: 1) serving as an adjunctive maneuver to improve operative access to the subarachnoid space by collapsing the cord, and 2) serving as a temporizing measure for those patients that are poor surgical candidates.
Maneuvers such as fluoroscopic table angulation provide an additional benefit in both the localization and drainage of syringomyelia and thus may be preferred over other minimally invasive procedures such as CT-guided drainage 9 . With advancements in MRI, accurate preprocedural planning and needle tip localization during DFD may enable this technique to be performed more safely.
